T. M. MCCAILA cations. Conversely, compounds which ionized with their large organic portion acting as an anion increased stability. This author concluded that "the behavior of surface tension de- pressants in immunological systems could be correlated with their influence on charge of the antigen particle and could not be correlated with their action on interfacial tension."
McCalla (1940 a, b; 1941) showed that cations are adsorbed by bacteria. Of the different cations studied, the hydrogen ion seemed to be the most strongly adsorbed. This property may be reflected in the apparent high toxicity of the H+ for bacteria. Since H+ is strongly adsorbed by colloidal systems (Michaelis, 1925; Kruyt, 1930) , and its presence is readily measured quantitatively in extremely minute concentrations by means of the glass electrode, its adsorption quantitatively by bacteria should be easily measured.
The depressing effect of pectin upon the H+ concentration of acid solutions may be used to determine whether the H+ is adsorbed (Joseph, 1940 the charge of a bacterial cell exists independent of living or dead protoplasm. McCalla (1940a) showed that living and heatkilled bacteria exhibited approximately the same adsorption capacity as measured by titration methods. As a further test of whether the attractive forces of a bacterial cell function in dead as well as in living cells, the adsorption of H+ by both living and killed cells (heated at 100'C. for five minutes) was measured. Stained preparations of heat-killed bacteria appeared normal by microscopic examination. The results as given in table 2 indicate the adsorption capacity is approximately the same for both. The adsorption theory postulates an interchange of ions by the bacterial cell, the interchange depending upon the concentration of the ion as well as its degree of adsorbability. If a bacterial system is prepared with H+ predominantly in the adsorption system, it should be possible to exchange some other ion for the H+. In order to study this particular property of bacteria, cells of Bacillus bellus and Escherichia coli were washed and sufficient dilute HCl added to make the bacterial suspensions approximately pH 4.0 and 5.0, respectively. These H-bacteria were washed with distilled water and 1.0 ml. of 0.1 N solution of various electrolytes was added to 5.0 ml. of the bacterial suspension. The Loeb (1922) and Beutner (1933) demonstrated that ions would combine with proteins by mixing M/64 AgNO3 with powdered gelatin and then washing the gelatin until free of the Ag+ not in combination with the gelatin. When the washed gelatin was liquefied and exposed to light the solution became dark.
This experimental procedure was tried as a qualitative means of demonstrating adsorption to show that when the H+ was displaced (see table 3 ) by Ag+, the Ag+ was adsorbed by the bacteria.
One ml. of 0.1 N AgNO3 was mixed with 50 ml. of living washed ' (Mack and Martin, 1939) .
